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— (54) Title: PRIMARILY CULTURED ADIPOCYTES FOR GENE THERAPY 

(54) §zm<D%&: &&*%tmm$)it%mmfffimf& 

(57) Abstract: Primarily cultured adipocytes for gene therapy which stably sustain a foreign gene encoding a protein secreted extra- 
cellularly. Namely, cells appropriate for gene therapy, which are usable as a substitute for bone marrow cells or hepatocytes having 
been employed in ex vivo gene therapy, are provided. Thus, a method of transferring a foreign gene into primarily cultured adipocytes 
appropriate for ex vivo gene therapy, which can be easily collected and transplanted and can be eliminated after the transplantation, 
is established. In particular, primarily cultured adipocytes appropriate for ex vivo gene therapy which stably sustain a foreign gene 
VO encoding a protein secreted extracellularly are established. 
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mfe^T^-Cl^afrg^i? (MM Folia Pharmacol. Jpn. 116:158-162, 
2000) (l)?&^i»5^^=i— Ki-^^-r/l-^^^^— -Sfcfinaked plasmid 

wmttm-rz z.t&x% s 0 

>mmm) &m^tcM&±&m*&ib mmm^, 56:258-257, 2001) , ^ 
it. m^&K<Di®mxmmmmzmfc*mAvmttm (Ra P er se et ai.. 

Cell Transplant 2(5) :381-400, 1993) &ftt>tlX^&&s %:<D\%b kt*1$MA 
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• ftBBx&t bTO^tg&^bTV^ (Bradley RD, et al. , Recent Prog Horm 
Res, 2001; 56, 329-358) o 

(2) ^.TKhW^-r^t^^ummBxh^ , TLKm&wft - mmmmftmrn 

b fcit^T? & . ^^-^ ^ ^#£1" 3 «t? £> 5 fe^Ff K: ft h ft v \ 
Aft ^S^WI UT^So 

(4) Sffim^m^^-r^^fiS^tb^fcife, ^#^#»9fl&£I& { 9mbfc: 

(5) HiM«i#^Jfn.W^H^^r^-t" ; 5 (Mick GJ, et al. , Endocrinology 
2002; 143 (3): 948-53) (DX\ ^mk^m^mtm^X^ 5 0 

(e) &m^&^x±% <mm*mmi£itz>B%8XfrV) ^ mm/&m\z.£z>Afc^ 

l*UH<E>ffc^£ bT-ir^^V'iM' h&m\'^mi&fft>nX\i^Z> (J Gene 
Med 2001 Jan-Feb;3(l) :21-31 N Histochem Cell Biol 2001 Jan ; 115 (1) : 73-82) 

u H^cBAb^a^^jg^^«t>«l^bTv^Sw^:*^l«Bb•r, J3§JK«^3t 
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[ 5 ] KSSItdS^ y >-*fc«G L P - 1 (Glucagon-Like Peptide 1) X*&> 

[6] JEAT©XS % 

(i) BBJft*ill&«r«IfW«i-6xa, 

(ii) «fflj^^»i-SSe«Sr = — K-f-S^a^Sr^AU, 

[9] JNBB&^^B-rS^ea^ra— K^5^3t^&£^-i&^1~5Wtf£ 
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Cl 2] ^^ic^^tL§mM^^fiK^3^Kt-^^5t^^S^ 

1 3 ) \z.mm<D^m. 

Cl 5] JiLi^T^tS^t'fcoT, 4^^]) ^£fc{3GLP- 1 (Glucago 
n-Like Peptide 1) ^ = —^§^^^^^^§^^^1^1!^^^ 

4t^X^ft\'^J&&W 5 o £fcjjgfl£« (adipocytes) £ te/&BflgJMJ§& (mature 
adipocytes) fcfetffcffifJItJffiJNllllS (preadipocytes) ^CifWllBJteKl^'ftrStSB* 
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«r&A/T?V<>5 0 rfa«MBlKIIBaa»C.»*.fe*b*:ifiJ»ttoil red 0f£&{££oTtfill&1-£ 

) Sr^iK-f 5, ItrJiBiteJHBiaW:^ ^flgJ»*BiaU:^bi-S«eolW« (stromal 

) »at#ftt?)o ttfTOflBflSte. ^JKm^ (adipose tissue) 

995, 53 ; 115-120, Sugihara H, et al. J Lipid Res. 1987, 28; 1038-1045, Zha 
ng HH, et al. J Endcriniol. 2000, 164; 119-128) „ 3c 7c, $&10StNU&WM#)te& 

^mm<DmEmm^tixm^^, CD36& ^MmmmmmK^<m^m 

$>t>tlZ> (Abumrad NA, et al. J Biol Chem. 1993 Aug 25 ; 268 (24) : 17665-8. ) 

fcjm*mWfflMZ$-4k-tZ>^btfX%Z> (Hauner H, et al. , J. Clin. Invest. 
84, 1663-1670, 1989; Marko, et al. Endocrinology 136, 4582-4588, 1994) 0 

mmmmmwfm<Dmm^hm-m^x-h^<. m*-&&Tmffim&. w\m%m 
m.m*ffltmtttL. ^3£&^as=»— v-tzm&w*. ^^^nm^xw 
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o 

mammas, */\s*^~£fcny-4 b*-fy©^ • atM{ST^<t vmm • *i 
is/mmm, =ry^^f k-i (glp-d /*fm#i • mm * « 
wmmmviu • mim^/sfctcM. y^p^yy^ (lpd /lpl^ 

v -if (LCAT) /LCAT^M^m. y ^ n /Km^ ^/#jfl^^3S> T ^A-I/ 
{gHDUfiUm, r;^^y/®ieM, ^Btt^hU^^^K (ANP) / 

^y/l/7^y (dynolphin) SO /j£j£«fn % TJ/Vv' h ~ V • #7T2j&H^ ( 

BMP) /ftLi5ii, ^y^-7xoy- a •-0/Jgfflffi#s sCi/?—?*- 
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jffigsa^a-f-o! (TNF-a) ^m\&&&/&mmv ^mtus 

(CTLA4) /SB^^S> RT^bCD40y tfls W^MMB 
^ (FGF) ^{b^^^/iLWrt^Eff^ fe£ 

i: ttfi, BfSK^t: h!&#K ^*L<(4^t hutfLttj^i 0fo#^ fUHS* 



WO 03/106663 g% g PCT/JP03/07721 



?>igA£*VCV^ 0 

fr±ti&k&&.&&Jk+Z>Z.ki>*tbZ> (Lund AH, et al. , J Biomed Sci 1996; 3 
:365-378; Niwa, 0. et al. , 1983, Cell, 32: 1105-1113) . fl*3fe»&?-©353i© 

— TOJOde novo<^^Wfr5 s M#b-CV^£ £ Vvbih/TV^S (Jahner D and Jae 
nisch R, Nature 315: 594-597, 1985; Challita P-M and Kohn DB, Proc Natl 
Acad Sci USA 91: 2567-2571, 1994; Hoeben RC et al. , J Virol 65: 904-912, 
1991) „ ifefc^Aslfc^-COl^ Ul/^>?ia±tX hXDWLT-KT-Mkbm^T 
(Chen, W. Y. et al. , Proc. Natl. Acad. Sci. USA 97: 377-382,2000; Chen 
, W.Y. et al., Proc. Natl. Acad. Sci. USA 94: 5798-5803, 1997) . 

at-e^F**A Ufc k r 5, H< *<* w £ ^Ast^^^m«^ h n *3 £0* 

*iti:*5v^r4^ifeo^»iiffl-e*)S8O0JB;_h^t>fe-3-r, £fc#rtK:#ftt£tLfct§ 
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ox) mm^&£foz>z.tx*&>z>o <t«9^*b<t4 N *mw<Dmmmfo. & 

_L, J: 9 n £ b < te50 0 £JLh. £«9#f;£U<te6O0£U^ J; «9 £f * L < #80 0 W 
_h, i9$f^b<«lOO0^_h, £9£?l£L<m5()0£U:, £9#fli;L<te2OO0 
^_b> £t>0l£b< te25O0£JLh, «t«9^b<tt3OO0^±. £ «9 b < «350 

-So 

XttLst I/* V Zs&£WiZltt£yA'# ^^W.^^- K-l (Glucagon-Like Peptide 

i; glp-1) moMMWr*'^^. ihL&ffiteb'tDmmfc^^xnikmMmm 1 ?-, t 

y >-£jg£T?# 5 «t 5 KmSHfttt (sitelfc £0*site2) SrBgfiSJWjiart-CfSm 
t5^or7— ^OH3Sfia^J^*^"t"5- ttfX%Z> (#Jx.k£Groskreutz DJ, et 
al. JBC, 1994, 269(8), 6241) 0 *«il:3S:3EU^^y^7tP^ 
SHgffl-fS 5 (Lee HC , et al. , Nature. 2000 Nov 23; 408(6811): 

483-8.) o GLP-1 tltlt GLP-lg:^^ (NP_002053, Thorens, B. et al. , Diabe 
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tes 42, 1678-1682 (1993) ; Dillon, J. S. et al. , Endocrinology 133, 1907-191 
0 (1993); Graziano, M. P. et al. , Biochem. Biophys. Res. Commun. 196, 141-1 
46 (1993); Stoffel.M. et al. , Diabetes 42, 1215-1218 (1993)) (DV^f^ht 

vxYfH-rzmmv^^ h*zm^z>z.t&-z%z>i)K ^j^«glp-K7-37)^^ 

mf (Diabetes, 1998, 47:159-69; Endocrinology, 2001, 142: 521-7, 

Curr Pharm Des. , 2001, 7:1399-412, Gastroenterology, 2002, 122: 531-44) 0 

(i) mffim&&®ftmm-tz>JLn. 

fcGFP^^^MIiE^'fr'C^i^-t- 6 Fluorescence Activated Cell Sorter (FACS) ft 

t* (Dfrmzm^ * z> - 1 & 5 „ 

WiC|MJai«b©$§ (Sugihara H. et al. , Differentiation, 
31:42-49, 1986) ^IB^O^^ J; 5 Q U 
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~3 mg/ml(?)37yt- ^Sr^tP*«&t?3rC, laftm b < f*20~60#W 

g^X(±^ jfr&T-^AWlii (Fugene 6 : Rocheftjlk Lipofectamin : Invitr 
ogen*±$^ Cellphect transfection kit : Amersham*±$!i 

ft<i?) „ S^Cfft^TLTfe (=■ Is* hP*V— Chen H. et al. , J Biol. 
Chem. 1997:272(12), 8026-31) „ ^ /K*^ * — (Kay MA. , et al. , Nat Med 
2001, 7, 33-40) |IlJ;»)n5-fc* s ta*5o b< f—KXZ 
^A"efe?K H^0*b< liVhP^/V^^" (Arai T. et al. , J. Viro 
1., 1998: 72, pplll5-21ft £0 Kl J:S2*A"C*>So 

3 I'bfcIL ^Abfc^a^^^St3i^t-SJ!iM«^51^-t-Sri:^-c* 
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jitt^m^S^^^T^J;^ (Mol Cell Biol. 2001 Jun;21(12): 
3926-34) o 

SVX (adeno-associated virus; AAV) £J3V^;fr?£/&S#tf bthZo AAV£f3\ 

;V^1^c (Parvoviridae) <£DependovirusJSJ£JS-f"5 V^/^^Xfo «9 > ^ 
Ait-fS^^^-fe^^^l^^^tLSttW^r^Oo 2otf>inverted terminal repeats 

(ITRs) (Dm^^m^m^^ T*rJ V-i/VXEU E2A N E4M&«0#^E 
Ts AAVO^<5r— ^>-^6fC (rep*5<tTj?capit^m^) 

(9 i2 s *tL7i|a^X.AW-<^ f — ZftM-tZ - ^ 6 (Muzycz 

ka, N. (1992) Curr. Top. Microbiol. Immunol. 158, 97-29; Kaplitt, M. G. 
et al. (1994) Nat. Genet. 8, 148-54; Xiao, X. et al. (1996) J. Virol. 70, 

8098-108; Kessler, P. D. et al. (1996) Proc. Natl. Acad. Sci. USA 93, 14 
082-4087; Xiao, W. et al. (1998) J. Virol. 72, 10222-0226) „ 

£IbMBJ9£ 5 o WW 4 A** ttt^fn!)^ A** ft (Retroviridae) 

ClJl-f"^ ^-I'^^f V\ ^/W^ Foamy S^/l^ (Russell DW, and Mi 

Her AD, J Virol 1996; 70:217-222; Wu M et al. , J Virol 1999; 73:4498-450 
1) % l/^rM/W** &\\7L.\£ HIV-1 (Naldini L et al. , Science 1996; 272:26 
3-267; Poeschla E et al. , Proc Natl Acad Sci USA 1996;93:11395-11399; Sri 
nivasakumar N et al. , J Virol 1997;71:5841-5848; Zufferey R, et al. Nat 
Biotechnol 1997;15:871-875; Kim VN, e al. , J Virol 1998;72:811-816) 33«fc 
Tfi *=»3&gPF^S '4 'A** (Johnston JC et al. , J Virol 1999; 73:4991-5000; 
Johnston J and Power C. , J Virol 1999; 73:2491-2498; Poeschla EM et al. , 
Nat Med 1998;4:354-357) m *;if3ftS-&*tb5. *»Kfc:*5Vvc;iV^ ^ h n t7 
4A-^^<? 9— £f ^ b < fiMoloney-^? Qtistfnty >< (Moloney murine 
leukemia virus; MoMLV) X*fo2> (T. M. Shinnick, R. A. Lerner and J 
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. G. Sutcliffe, Nature 293, 543-548, 1981) 0 

l/ho!>/f;l/^ iB^Sft^S (self inactivating; SIN) "C& 
oTt>«tV\ SBK^'-WU S^^^coRfi^ 3' LTR<75— glS^r 

^$*-C33< C tfc&yft$£irZ>Z.k&~Z%Z> (Yu SF et al. (1986) Proc Na 
tl Acad Sci USA 83:3194; Yee, J. K. et al. , 1987, Proc. Natl. Acad. Sci. 
USA 84:5197-5201; Zufferey, R. et al. , 1998, J. Virology, 72, 9873-9880) 

— rttt^BiJ©:/**— a»M&3a&*Tt>.fcv\, m%-\f.QN~?u=e<- 9— „ ef-i 

fli^tt:/**— 5« LTR©— iKSrfl&O:?'**— * 

lx h p V^;v*\z.& UJt^fSr* A-t-Stctt, JMfcftfdfi, ^y^r— S^B^ 
^J^.«293-EBNA^BJia (Invitrogen|±^) f£, ^AbfcV^^&}f ALfc^;* 
5: Kn 0!Ix.ripBabe CL-SEAP-IRES-GFP&, fc^^^AWa^fcteoTfee^^A 

t h^tfi«aa^©iiBflS*ffljia»iij!S<iBJte-rs«t i^hn^/v^^ 

Ty7tbn^S'^3:>"<n-'/Ifif (0iJx.fi 4070Aft£?) (Accession K027 
29; Sorge, J. et al. , Mol. Cell. Biol. 4 (9), 1730-1737 (1984)) £rJ3V^5 
Z.b&X*%Zo &$&W\z&\,^TU bn^/v^ft $f^b< fi7X^ttPrt^ , >-l' 
/l/* (vesicular stomatitis virus) (DGgfiff (VSV-G) (Rose, J. K. and Gall i 
one, C.J., J. Virol. 39 (2), 519-528 (1981)) ± «9 K*>f ^VfcStl/C 

Vn?) (Erai, T. Friedmann and J. K. Yee, J. Virol., 65 (3), 1202-1207 (1991 
); Yee, J.-K. et al. (1994) Methods Cell Biol. 43 43:99-112; Burns, J. C. 
et al. (1993) Proc. Natl. Acad. Sci. USA 90 90 : 8033-8037) 0 VSV-Gfd «fc <9 *s 
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5„ VSV-Gi^-K^^ffc^*-f2, ^y-jr— S^^^»«&K:VSV-GSr5im** 
^^^JHBUS (Aral T. et al. , J. Virol., 1998: 72, pplll5-21fc*f) 

ut sm* ^ * -S'j^f-ov NTti. »RfMs u/h «m ;\<*wm*m 

JBB^ttAusubelb (Ausubel, F.M. et al. Eds. (1995) Current Protocols in Mo 
lecular Biology. (John Wiley & Sons, NY)) *&WctZ> - t 5o 
tt, Byunb (Byun, J. et al. (1996) Gene Ther. 33333:1018-1020), Tafurofe 
(Tafuro, S. et al. (1996) Gene Ther. 33333:679-684), Miyaofe (Miyao, Y. 
et al. (1995) Cell Struct. Funct. 20 20:177-183), Claudiob (Claudio, P. 
P. et al. (2001) Anal. Biochem. 291: 96-101), £ tz teCashion b (Cashion, L 
. M. et al. (1999) Biotechniques 26 26: 924-930) ©^KiotftStS: 

% 0 0. 5~8 n g/mie^ ©polybreneSr^fin-t-S - t:«fc3»£ -Bf S - £ &X*% 
Z> 0 ^MffiPkM (MOD r3:Wtc:^«JRS«:^v^*s^ 0. l~100©WCiil:^i5t?#So at 
^^A««, «*.tf^— ^—afe^fU^UTa^UTtiV^, M0l£^2 

^»lfflV^ HT'ISU i^iaoTIi 3-isobutyl-l-methylxanthine ( 
IBMX) , Dexamethasone, it;^ >^ U y^tfigit'M L»WBSit 
ZZthnZfrZo ^ff>#£\ IBMX^Dexamethasonefi, rfeKUJIJ^Jfe^^^ 
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ft- y (PPAR-r) &mm\tfrZ1titoKm^btiZ><B-Z 

^©JiBIteJiaJiaSrSMti-S - £ K: <t 9 > ^ fcteWSrHife-T 3 - ^ ^ 

t£< kh20B&>±fcfr>1toX^ 0£b<tt3O0£JUt* £9£f£b<te4O0£U^ 
«fc!J0£b<f±5O0J6JLh. i9 0*b<W:6O0^_h, J: 0 L < mo 0 £*_L % 
«fct>#£L<»*lOO0£JLh. ±t)»*b<ttl5O0«±^ «t«9^b<«2OO0^± 
, £9#f*b<te25O0£JLL, <fc!9$f*b<te3OO0£Ui, it)»*b<»i35O0£A 

•CIS. frrt-e5imbfc^3l5Se«W:, EIAfcif©^ Ay7yfe^ffc± Utfetb^S 
mtaoTH fl^MS^jl^ (HSV-tkfti?) ?rffMtfAtT^< 
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*mW<D&m.m.J$m-Z, 0;£L<mffifl&^g|f (extracellular matrix; ECM) 

<D'ptz< t h im&<±^^x^tiitmKm^^nf^^K ^ u< 

&ECM<b Ltli, Engelbreth-Holm-Swarm^!7^ffl^^fjttliiLfc^W (Matrigel 
(^^c^)) (Becton Dickinson Labwarett) fetl,^ (*H#frB4, 829, 00 

0-^-) 0 #3§PJ!^J3v^;ft£ECM/&#:fcJ;OT 

fcmoxft o^-t &x*% 5 0 mz-it o. 3~o. 5%m^^ a : 7—?zs7k : mm*zrcx 

l0~30^K-f i/^^— is 3 yncii:(a!) ^VWb£it:3 ^ £ 5 0 £>3 
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mmmm* (vegf) % mm&MM^usmmm* (bFGF) % m^mmwrnrnm. 

(aFGF) % jfc/H£&5fcif5SIS^ b 9 ^ 7*— ? V^^H^" 3 (TGF-0 
), ^-^-r^-^^ ^^(Osteonectin) N Ty^Wif^ (angiopoietin) „ FF 
TOitmH^f- (HGF) J&if^J^-e^So *t>SP£L<«U bFGFfrmfbtlZo bF 
GF}*FGF2£t>flM*K i^li^«^iimS^^^fe-fs lfa.Wl*)&M, $KH\ # 
*^Jfi^^*ft«Bia©iW*{l^i-S^*i-* (Abraham et al. , 
EMBO J. , 5, 2523-2528, 1986; Prats et al. , Proc. Natl. Acad. Sci. USA, 
86, 1836-1840, 1989) 0 ^ISPJIfcjSVv'C/B^ kfrSbFGF^ UTf*, 

m^mx.DNAS^«fc«9»^X^^Mit^tbfc^CO > *3j:tP£*L 
bt^{«^-efeo-C^«tV\ bFGF^LTte. 0!l;fcf*WO87/O1728 % W089/04832, W08 
6/07595, W087/03885, Bfc'Jti#ff W0^Mf|237966-!§\ gfc#l#fFffll§&kllfS281822 
■8\ gfc#l^ffffiM<kMSg326907-§- s lfc)tittttffiJK4tmft394951-g\ RfflttfFttUK 
^W^493737-§-Jfcif^|B^t 5 <7)Sr^i-SCl^^-e#5o fcSV»«, jkWff^ 
H^*HlWt«mi-5SiJ(Z>|Sm^^ SrJ!ilfc^lia^*AbTfea:v> (W097/49 

3. mmmm<D^m 

m^mA^tcmmmm^ mm^mj^mm. #*u<w: 0.2 x io t ~2 x 107 
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ml, V hn?-f/W*-<^ — TigA Lfc3§^te 0. 2 x 10 6 ~5 x lOVmlfcWEBEU 

ftxm^m^imz&nmmwirz z. t & -^mx-hz. 

*-efcs 0 (a) ^*^i4 0#<D5c#iiii^ia(c^b7hfliMj^ % (b) 

MAStM. (D) ^fcit^fflJ&^Oil red O^&Hu ^tl^tl^-To 

HI 2 fi N T;l-;fr 1) ^777^' — If (AP) ^^"7^ 5: KpcDNA3. l-SEAPmh£— i§ 

LT#bnfcJk^^APStt^-riElT'feSo 
EI 3 1/ h a £ 4 ;V*^<? ? — MLV (VSV) /pBabeCL (PLAP) IP&, #11^1^* 

o 

m 4 W\ MLV(VSV)/pBabeCL(GFP) IP£*gA b7t^i§^iJi*«0^bfl^^ 
^1-^«^*T'feS 0 (A) %^mm^. (B) A £ R-^OGFPm^ 

m 5 te. AP^m ? -r * — &2*A bfclo W#aiMJia^,mW^f-*3 

(t5AP^mco^tt^^i-|Eli?fcSo (a) C57BL/6^?*^TJmJft*^5M&-s 
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(MLV (VSV) / pBabeCL (SEAPrah) I2G) * tc ttPLARft^iP (MLV (VSV) /pBabeCL ( 

PLAP)ip)^r^Abfc^m^ (b) icR^vx&&mffimfav>nmz.?LAPm.fc* (mlv 

(VSV)/pBabeCL(PLAP)IP) ^fcfiGFPjf^ (MLV (VSV) / pBabeCL (GFP) IP) &3fAU 
t^0-e*)5o (A) MLV(VSV)/pBabeCL(GFP)IPS:^AbfcICR^TJ3iJK*^f^^ 
(VSV)/pBabeCL(PLAP)IP#AlOn^*IiJKlB^ (IOlftTM&fcJfe) OAP^fe, £ 

IU9H sls2Bl(H V* D y|5!l^ 4 fl'^'*'? 9 — £^A Lfc#Jftt&*fla 
MflS^*5ft5. ^ y v»5lSr^H"C*>5. (A) ***iElA 

fcj;**^ (B) IBL®tEIAlz:.fc5JS&^ Ir^ilf^tc 

110ft GLP-l(7-37)^m^hn^^^^^^^ — ^AUfc^i^fli^EB 
AS^tt^ GLP-l(7-37)cD^m^^-ria-efe5o #^3^<OSiJ^?rffV\ 

huh:, hpmmi}tt&nmmMfo<D®mz&ftz>j ^^^m^R^-r^ 

lull (a) AP^mw^mmmffimmv, wmmm v • a>obasic fgf^ 
jp-^ b y ?/i'&m^x&mvtc®£(D > ihmw^^im, (b) ^*a^ h v ?^ 

©«ttJ^J;5JliLjJt*AP^tt©^(ffifrA), (c) ^^fc5GFP^A$BJ»*£P*> 
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Hl3it 012 (A) % &£T*^<Dm£iE.g&ttfeX^^fr^V*^ t P 
012 (B) ^*Ufc©fcPI«©*ffitt»S:. «Mfi&SBfctfTofc*S 

^fc£5»*&*UfcB-C*>5. (A) ^i*jk«H»R:&ff-r«i^ (B) 

Hrtfei 

-yuXy^) Sr^^-/^—' r/^-e^#b, -WE^b<£:£^ik&-<£9ML?E£ 

ffl-^-f :7&JBVvC*B§JU - (DlmWSM^lmgMKD^ ^ if (SI fruction/ 
gfffl-^^^) Sr^£riI#J#*fc (DMEM- high glucose/SIGMA, 10% FCS) -C37t^ 
20-605>ra»^mbbfc# N Jgto (300g, 5min.) K X 9 ttS t Ufc 
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7tT-2577^=i (IWAKI) ^JP^fdo 5i^O^®d5^_h^^5 J; 5 Id 

C0 2 ^>'^^-<-^T-37 £ C, 5% CO^^bfc o 10~14 B RU&*8K 

fdo i:3~i:10<Dratiot?^^*&*Sr*3^'feofCo 

5HfcB§**tt* 6irell^l^h^=^7^^hl!J»Ufc«Bia&«3M^ (0.5 
raM IBMX, 0. 25 m M dexamethasone, 10jug/ml Insulin£^2)P Ufcii^Jgifi) 
mU48^ra^Ufc 0 OV^, (10/ig/ml InsulinSrSSSP bfcii^ife 

Oil red 02tefe?Ktt, 0.3 gOOil red 0&100 mlO^y^P/V^ (99%) Hi 

Lfc^l 0%4»tt^/^y (WAK0) -CH^bfco PBS-eS^^fc##x Oil re 

d oft^KJ:0m-eio#ro&&ufc. PBSKi-rSftft^Ki^WKbfc. 

tc (a) o rtb^rii^aim^i*^ (b) (D£?\z.mm#Mi&mfcMM-rz>tf. i 

«kJfiJ»»iafc^ft;bfc (C) o ««*ttfcJ!BttW:0ilred #feiao«^fe 
£ti1t (D) 0 *ftt<t^i^H5W, ^bteSr^-S«Jn««MBJ»«"^ 

2 ] %Df^«fltlft*IBll&^«> MfmftWMT** V7**7T*—'* CAP 

at-PrHSa©^^* t UTs APit^ s -r&fr^SEAPifrfS^ (Clontech) * 
fcfiPLAPifrfE^ 1 (Goto M. et al. Mol. Pharmacol, vol. 49 860-873 (1996)) 
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(l) SEAP3»£^&-i§'l4^A Ufc^fti&#flgM«<zM-« 

AP£3£^H"3plasmid (pcDNA3. 1-SEAPmh) «\ pSEAP2-basic vector (Clontech 
) ^^JPS^Hind III-Xba IT--m?mfcUT#fetL3SEAPBa?lJ£. ntfUSCMIil 
J^F&s<S7 & — T?fe?)pcDNA3. lMyc-HisA (Invitrogen) WtfiW m-^a 

10cm dish— (^jl^^Afcfc^SOOjuKDFCS-free DMEM^i^^ 15 lOFugene 6 
f$|| (Roche*±§SD Sr^U oV^5jug<£pcDNA3. l-SEAPmh^Pxl, giB.fc:T15 
^•^f^gbrto r.tf>ifi£*i£&* 10cm dish -e70~80% confluent b7c#HW 

(2) y 7 * * 7 T * — £at£^*r*A bfc^^*^M^^^ 

10 7 cells/ml^^SJ:5^PBSt«^bfCo Sb4b (ICR^^- K^*^ «Bf5MiS? 
) b^/Hf^— ^7" h y /V • *B#$$S) 50 mg/kg<£> 

MUfc«M^0. 55 ml (5.5 x 10 6 cells/head) £l mlixy i^l-T^L 
SrPIftJflfcm&AUfc. Ke**«fei:it«rt-S*:«>, (Roche) l M g£ 

^ftlt& (00) N Xt^WMftftBWfc^y ^a-b^dr^rtf^y- (Dramond 
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) &m^X?m&mM£ «5»Lbfc„ £lfo.]&>k2000 g, 15#i!u<D3Su>K:J;9 Plas 
ma£r#fc 0 plasma 4^AP?gtt£, $J^S> b (SEAP reporter gene assay 

kit, Rochet) £ffiV\ ^tt<^~~T/M^oT$J^Lfc 0 
OS*] 

7VV# U*X77^ — £ (AP) * 5: KpcDNA3. l-SEAPmh£— i®'l4i-*lf A 

*tBai:b-ca#Ufcliig©»|!lAPige (Roche) ©SATI^, t«ttl« 

(l) AP, *5j:tmHlTf*>*GFP55^^^— 

PLAP3H£^te:£$k (Goto M. et al. Mol. Pharmacol, vol.49 860-873 (1996)) 
fce*©pTK-PLAP^fe^iw/III, ffri II&/|Vvr£J0fcHb*:o SEAPJt^ttpcDNA 
3. 1-SEAPmh^^W Ill/As I-erffififtLtftfe. GFP»^tepEGFP-N2^Afot 

? /V*^ * -f^SlCfflV^ 5 ^ 5; KpBabeCLXI2GteU pBabePuro (Morgens 
tern, J. P. et al. Nucleic Acids Res. vol. 18 3587-3596 (1990)) £S£ UT 
% ^rC^bSV407 p n*-^-^^^-f V^WtKt^Sr&i I-CZa Itci «9^0«9 
tBLfc^ Klenow fragment fclj: 0¥i1HbU -t-^ pIRES2-EGFP £ 9 H" 
#z7jc IliC J: 9 #J 9 ffl blfcJK'WBiifc iMA'* (encephalomyocarditis virus (EMCV) 
)<D IRES (internal ribosome re-rentry site) £GFP (green fluorescent protein) 
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l2Ht&1"3fc t h^, ^bt^^LTRClong terminal repeat) #>kfl-5fc3t^Hf A 
^ p _ - v Y ) * -C©^ {Sap 1-Bam HI) SrpCLXSN (IMGENEX) 

P BabeCLXI2G <D IRES-GFP (D^^IRES-t^-n^-^ ^V»tt»^^«mUfc 

pBabeCLXIP^ffiV^o 

_L3iIibfcPLAP % SEAP, GFP-^tl/^tt^DNAifJtSrKlenow gragment&C £ S^fti^S 
& N #» I^i^^O^fb^pBabeCLXIP^^^— £^ U3pBabeCLXI2GKl1?A U * 
^WpBabeCL (PLAP) IP, pBabeCL (SEAPmh) I2G % pBabeCL (GFP) IP &#fc 0 

(2) ^>f/^^^— ©f^R 

10cm dish-cD5t^T-#Afefc «9 i^T^ J: 5 Kfto It. 500 ju 1 COFCS-f ree<£>DMEM 
jgiteplasmid^Af^TransIT (Mirus) 30 /z l&*S-£Ug?&K:T S»WM^1t 

(DMEM/TransITm^) . *fc*J©tube|!lVSV-GSr = — ^6^^- (pCALG x 
Aral T. et al. , J. Virol., 1998: 72, pplll5-21.fc t>3fc&) 3.3/zg> Gag • Pol 

K-fS^^ (pCLAmpho/ RetroMax system (IMGENEX) ) 3. 3/ig. 

^y^—^^^/W^gfAift^Sr^tf^^^— (pBabeCL(PLAP) IP, fcSV^pB 
abeCL (SEAPmh) I2G . <fe> <5 V fipBabeCL (GFP) IP) 3. 3 » g^th9. 9 fi g*m& bfc 
(plasmidtft) o DMEM/TransITm^(-plasmid^?r*0^<t<M^b^^lc: N £b 
Kifflttl 5^fiUfcm> fuBJC2xl0 6 cells / 10cm disht?ffl^ b— Bfetg* 
bfc293-EBNAlfflJJ£ (Invitrogen) {C^StJPUfco 

Lfc«F*-t«H*> ^^«r^*i-5fci?)5i^(300 g. 5 min) U*0. 45 ^ U 

ffibfc (^rtbJetbx MLV(VSV)/pBabeCL(PLAP)IP> MLV (VSV) / pBabeCL (SEAPmh) I2G 
N MLV(VSV)/pBabeCL(GFP)IP) „ -~M<D V << As^W&ffl&fe (19, 500rpm, 100#) 
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g/ral Polybrene (SIGMA) Wit * A /V*?£&^*T o&fBfl&lC^D-rS - t \C £ *) ? 
[Hl^bAPM4«r?l'J^Ufc (HI3) o 

r»tt3y7^xy hKmi^tchmm^m^ nmm^m^^^^ 
s^bfc cms, 6) c t£^^x(Dm^B^Apm^mm^tc.^x^^\ 

mmmxzBmttmL.. u&&m%m&zB?tiz$:mvtc 0 mm±m^<DAPm 
tt«#3 0 m^t (Dmm±.m*m*<^xm'mL>. m(Dm.mz±.m srnuixut b xmv 
fc 0 GFPmM®m^\,^xtem&GFP%Tx<DmuM^n*Wi&^tz. cm 4, 6) 

[»*] 
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«3tfltJte»IJia (A) T*f^f^Ufc87PP^^^fco-C, ICR^**&TIBI»[&3lW>«J 
t£^T (B) <£> 2f £> % 5&V "*GFP^§?i./5 s llf^ c? titz. 0 lCRftTllBJffiE&3fe0>AP3§ 

^7^5: k-<**— srJBi^fc'f y ^3e*5aaiJfc*"Ji&«>fW 

t h#fll*5l$cDNA^^^^ y — (Stratagene) f£*tU *1 Kl^Lfc^'f'*' 
- (Insulin Fw *5<fcU? Rv) £ffiV^PCR£:j&£:frV\ t W U XJte^WJt 
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«T»fco #btl/fc354 bp©SrtfJCoV^I££6B?!l«:[R]SU native-^ !) 
UT> pCR2. lTOPO^^ — (Invitrogen) tf^o-^V^Ufc, 



g^jE a»BBgy(5'-) 

Insulin Fw CATAAGCTTACCATGGCCCTGTGGATGCGC : D 

Insulin Rv CATTCTAGACTAGTTGCAGTAGTTCTCCAG (EM » : 2) 

sitel CTTCTACACACCCAGGACCAAGCGGGAGGCAGAGGAC (B$fl»: 3) 

site2 CCCTGGAGGGATCCCGGCAGAAGCGTGG (IB9JS # : 4) 

BIO CACCTGTGCGGATCCGACCTGGTGGAAGC (KJIJf : 5) 

sPL-GLP-1 Fw TTCCACCATGCTGCTGCTGCTGCTGCTGCTGGGCCTGAGGCTACAGCTCT- 
-CCCTGGGCCATGCTGAAGGGACCTTTACCAGTG (E51J## : 6) 

sPL-GLP-1 Rv AATTATCCTCGGCCTTTCACCAGCCAAGCAATGAACTCCTTGGCAGCTTG- 

-GCCTTCCAAATAAGAACTTACATCACTGGTAAAGGTCCCTTCAGC (E»tf:7) 

GLP-5' TTCCACCATGCTGCTGCTGC (12*1) : 8) 

GLP-3' AATTATCCTCGGCCTTTCACCAG (E9Jg^ : 9) 

ov^ lffll»*M&tf*»W ^ y VSr»a**«fe«>^ Stffc (JBC, 1994, 26 
9(8), 6241-) ma£<5V^3&^afc3E«r*To;/fc. JWWSfctt. tK^y^Bi 
tC^^KOlfr&W (sitel) *5«tOTC^^Ki:A|S©^§|5 (site2) „ 

o!Biiosi©fc^f^ai (bio) ^n^<«m£^<t«fr[^^^ 

—^-^tl/^tl/o^b (^1) ^ Quikchange mutagenesis kit (Stratagene) <£ 9 

btbfcSfc^git: W y ^3fr^K:o^T*ttSB^J«:?fcWU P cDNA3. l-<^ * 
( 2 ) :&OfW3iJ3§J»»^©iifc^A 
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500 » l(DFCS-free WEUmt&t 15 vlWugene (Roche) Srjft^U Olv? 

JgA^^ Mi!l"ri5^M»«Ufeo n©IS^?S«r^ 10 cm dis 

h -t?70~80% confluentKl««U*l«I««F«3ttte (C57BL/6^ **ffl**JSIHIIMe 

^mjfe%T22579^=»K:«^;U -Bfe«fflbfe«^0.2 mgU/ml©G418 (SIGMA) Sr 
^tf Jgi&^m b331F«1i§* UT«fc^*A»&5tiR. bfc 0 # b *bfcG418i»te»l 
H&&10 cm dish^t, *&H_h?f *tf>^ !> I'&ttiMflM y ^EIA*s> b 

^^-rm-cfo^o c57BL/6^vxmm%mmmmm&*nBffimm^ native t 

W^'jyift? (native), lfc5V^sitel/site2/Bl03fc£3i (sls2B10) £^ 
n^MJi.^^AyfcpcDNA3. Myc-His^ * — ^fctt^* (mock) ?rb7^ 

3t^©*Afetts 7f/l!l#'>'f^ (AAV) Sr^v^^fefc^^tbS. 

AAV Helper-Free System (Stratagene) £JB^Tl&ft bfco ^»J2fc|B^Ufc 
PLAP^fit CflKndlll, Bglll&m^XtyymVtcmK) ^MV-MCS-^^-^PftJ 
pgBN&iM b i-#A LpAAV-PLAP£r#fc 0 

AAV^* — Of^iStegTF^J: 5 f^ffofCo OPTI-MEM (Invitrogen) 1.75ml £ 
plasmid^A^Fugene 220/x lSr^U Ol >-t?pAAV-PLAP, pAAV-RC. pHelper* 
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^■e^MS-fo^br, iiaiai 5&tmVtc (Fugene/plasmid$0„ — 
;7J293-EBNA»^ 15cm dishtr60-70%=i ^^/^^ h £ 5fflSbrc 0 

*#**££FCS-freeODMEM&£S& U ^ - lCFugene/plasmid?fc£:*Wi£$ST UT2-3 
B#iTO* bfc 0 OV^$^i£l0%£ ft 5 =fc 5 FCSSr^P U $ fc!2 0 Ff9*£* bfCo 

Tris-HCL, 150 mM NaCli«^« bfc 0 r©WS^t K7-Y7^^^^ 
— /V/ST'C^^/Si^^ 3 1M" * Mt 9 - £ TM&SrW b7t 0 £ b fCBenzonase 
(SIGMA) ^,t?)^^y^DNA^^bfc:m(-9,000 rpm, 30ft<Di&>b*ft*<\ -t 

WiiMlfe (C57BL/6^?*&TM5£5fc) W:, il^^AluB^lxlO 4 
cells/wellTn2 well plated £ , -Bfetg*^. 40mM^Hydroxyurea*3 £ tJ?lmM(D 

Butyiic acid (v^tt^siGMA) ^^mmx^mmm\^tc 0 ^twsri&^fc 

^ FCS-free(DDMEMTn/100{C^b7c^^yV^^^0.5 ml/wellT^*PU7to 1B# 

^*&±t!l3Sm£*TV\ 2401 t31«Ufc 0 

65°CT*20^WaU, ^^C-CWbfc^*_bmi0^1^, 50^1(DT 
5/t-f^y7 7- (16mM NaHC0 3> 12mM Na 2 C0 3> 0. 8mM MgS0 4 ) t . 50/il^»^-^ 
X-T^;^ (CDP-Star Ready to Use with Sapphierll, TROPIX) &?SfPU«T 

c«*] 
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mm 

mi&®\4xmmvtcK y&^mj y vat^^ ( s is2Bioins) n 

Jfe^j3 0^fe^2pCT P BabeCLXI2G-<^ — tfALfc ( P BabeCL(sls2B10Ins) 
I2G) o ZUDT^^K^ VSV-GSra— (pVPack-VSV-G/Stratage 
ne) „ Gag -PolSra— Ki"S^^— (pVPack-gp/Stratagene £ "9 5fe£) t> 

n — ^f^Mbfc (MLV(VSV)/pBabeCL(sls2B10Ins)I2G) „ 10 cm di 

sh 224fc©293-EBNWWiaO««±» («)0 ml) SrHURU /V^-«Bffi 
»ziJ;0'F»*SrSfev^«K:ja31'C? (19,500 rpnu ioo#) K&vmm? J '^Wrtt 
#?c 0 ^tv^r, H^B^-6well7 P W-^^^V^fc^O^^0« (C57BL/6&TBg 

^y^EiA^^b (ibl) ©aisgfcfrofc. nmn, mm^imm^t^m^ 

El 9 ris sls2B10^ y ^^IV- ho^ /l/^^^^-^fAtfclD^ii 

l»»JSK:33^*s v ^m^i-mt?feSo (A) ^*^eia 

(B) IBUSiEIAfciSJg*. &Ztltt7T?*o ^^^^ 
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CHJfe^J7] t hglucagon-like peptide-1 (GLP-l) 1/ h * * W A'*'* 

GLP-i \m&mz/mLmmfrt>m£.£fr. memm^m utw y 

&fftb1)*K&tlX\/^Z> (Meier JJ et al. Eur J Pharmacol. 2002, 12 ; 440 (2-3) : 
269-79, Drucker DJ. Gastroenterology. 2002 ; 122 (2) : 531-544) . Z.<D^f^Y 

W^p^OfeCSs GL?-l<DT^;W&Mt UT7#^fe37# (ftV>L36#tf>T 

^ K#) <D^^K^^^s^tt^i'2)-^^^^' cv ^( Drucker °J et 

al. Proc Natl Acad Sci USA. 1987 May; 84 (10) : 3434-3438, Kreymann B et al 
Lancet. 1987, 5 ;2 (8571) : 1300-1304, Mojsov S et al. J Clin Invest. 1987 
Feb ; 79 (2): 616-619) o iOBf «»^14$t5'<< &T<D£ 0 

^WJ3-efflV^fcPLAP«^^ ^ ■0^^•7-/V^<■7 P ^K (17T^ym) fc* b GLP-l ( 
7-37) h^Yvf^ F^£o^7cWiJ (=— KBB#l«rfi»U#* : lOfc^i") 
tftrl56base pairWSS^i^lJSrSfS' U 4 , Jfet-22mer(Od— ^— 9 y^Sr^Oj: 
5^^^ K^^^bTc S PL-GLP-lFwjoJ;TjtsPL-GLP-lRv) . ^tt 

£7- y -tirPfu polymerase (Stratagene) \Z. «fc 9 $-tirfc^, 5' #S 

, 3'ffl©^7-^-7- («i<7?GLP-5'*5J:l5GLP-3*') Srfflv^PCRtJ: J; t) B WWritS: 
c<D®fJt£pCR2. 1^* ^-^^^ p-^^U«Ic«KI!*-«1 

H1i#ij3 i:P^(CpBabeCLXI2G-<^^ — Kl#Abfc (pBabeCL (sPL-GLPl 

) I2G) , i*b«:3K«W6fcra*©^^293-EBNA3Wfili:l||:Ab-C, GLP-l^m^ 
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hpi)^;l/^^ &ftWkVtc (MLV(VSV)/pBabeCL(sPL-GLP-l)I2G) „ 10cm di 
sh9&<P293-EBNA«tf>i#»-tit G»90ml) ftfe/? 4 

fl^^&BfcV^&lOlffit'fr (19,500rpnu 100#) {Z. X «9 mMV ><VK*f&£:#fc 

&T?^Lo<5ttfc&#&lt5lci"5o 7 0^(C lmM<DValine-pyrrolidine (GLP-1 
R#ra«te##±fl*«:mJfcU «14MGLP-K7-37)*«rELISA^ (LINC0) ItiDaiS 
[»*] 

01Ott, GLP-1 (7-37)^§m^ h !M /W*^ *3»AUfcHFfW*JiBlfe#IB 
JiflfKl, active form-e*>5GLP-l(7-37)©5l^®«)e>^fco # ^ 

3 O^fe-e^ UfcAP^m^JKIfflJiS (MLV (VSV) /pBabeCL (PLAP) IP# A> C 

57BL/6ffcTiBJfc*3fe) *=ns7»^h&m^t^ by^yftiiaoia 

I|XLPBS-e^#bfcmfc, 5xl0 7 cells/mlttlfcS £ 5 lil7KjflT05^ b !> ^ (Beet 
on Dickinson) ^«bfc„ ^£C57BL/6-^* (flP#8MSK f+-/WXy^ 
— ) (D^gB&T (Sc) \ZL-?ty*— E5fcfc«9 0. 2 mKDffia (lxlO 6 cells/head) £ 
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mm 

w (&<mm$>v) (o^k mm^x^mvtcmm^it^ <p^mhmx 
(i) &m. 

mmm 3 -r*vm ^wzmmmm (mlv cvsv) / P BabeCL (plap) imx. icr&t 

5xl0 7 cells/ml^ 5 £ 51-1** g/ml©bFGF (Genzyme Techne) 3r$S 
Jpb7t7K?@.T©-^ b y ffr (Becton Dickinson) M^Lfc e rtb&ICR^;*— K 
vryx (flp#6 5Sifr> -vwX © ! S , ff&&T (ScK img&fcTWfoft ( 

fat), 0^1*3 (ip)©#SWSfc^^^— EEfefc «9 0. 2ml©ffl* (lxlO 6 cells/head 

{cnmxb«u7c (Dif) o ^tc-^i-mmim^^h^^m^xABrmm 

U IH^^dlUXUT^ttbfc (Mat) „ 

•£tchPm%tmm<D-m*, &utmm* dxiovo.2 b v ^-bFGF^p) 

-e8well-Labteck^>v<- (Nunc) 37°CT«f5i^aot« 
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bfc 0 ^(D@^b^VvSr-x'^^O^T^#Ai-S-^T'^fiIbfCo @ 
J^fb^ fc»fir#«n?*gil bfc % © £pre-f ixed (pf ) /gr % 5MbWi#ifrT?#* bfc 

(2) ffftti 

^MfcRSfcteSMt^fc* (Dif/Sc) ©5*>* ffi#Afco^-n*3tfii55I&K:. <B 

®1 2 (A) f*. AP^m^W^gM^^. ^-ffcJW«*9 -dibasic FG?m 
Jn^MJ^*ffiVNT«S»bfc» (Dif/SdB¥) ©> jfiL&*AP*&te©^&5O0lffl 
m Ufc*S*t?*> * o jfiL«t»AP»tt»43l&5ffiF©ttfflT?49 0 HQ fcfrfco X^%\zJtm b 
fCo ^^©bFGF^PlC «fc «9 , ± 9 b#5 i t bfc 0 

(B) tt, IRl#IWrtK:*5VvC, «v h y ^;K^«ffl(a5«tAPffitt»i 
*(fl-l*A)**i-BaT?*>S. PLAP^AP©^!*^^. «fflflfl^tt*KfcAPi£ 

T^sGFP^Am^TO^b'b-^MW^ofc^ ^5, !itts^ h y ^tWSF 

PE§'l£jW££rf&#\ *oW<ttH6 (B) 5 fcSgl&^&Mbfc (C) 0 #C*r 
H13H:, Ell 2 (A) msstfS^ffi^**. *jJ;tf*©ft*******"W 
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mm<omm-v^ ^•m<D&mmiL • ^m.m^^<>x-hmmti:sk^k?^<D± 
#&w>fc 0 skwmm-z&mzfrt^xmm^s m^mf/scm cm 12 (a) 
\m^vtm) \m l ^Mm(oim^t^x^m^^mm^hntc. 0 ^^(D 
^ifi2fe^*5^-t%. vvfft^ifc^rpgft (ipi¥-e^3i6B, fatmxmtB. s c m 

T*te225B, Mat/Sc$M?te317B. pre-fix£> 2iTete314B) ^*5V^^6t^AP 
% WTs Sc>fat> Dif/Sc^pf-dif >pf-gr^Mat/Sc(DMT^iiT?fcofc 0 ^rc. ^ 
e-f ix<D 2 l¥-e^3{^ Hoi ^^tt^/>7fe < N ip^Dif/Sc N Mat/Scg$-e$)5^ 

Ei4ii in 12 (b) \z.m^vtc(otmn(ommum^. mmn^^t^ 
$k*7frtmxibZ>o ^m^m^mm^mw- mm) k-r. imm&K-m 
m^mw- mm) K&^xh. mmn^^skwm^<Dm^w^ 0 * 
x io^m^ntcmmmmn^m^mm^t>tc<>x^mmLKm^E^ &n 
ic<t b-r&mfcjfczxmm-rz ^ t k £ v mm^mm.^m^x^ z> r. t *w 

[»j i o ] AP$^^lfflJiS©v OMR 3 ) 

3 XYm VtihPmm%ffiM (MLV (VSV) /pBabeCL (PLAP) IP^A, ICft&T 
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Lfc^fc, MJ^>^Ma(^<kt)[HlJjXb7h 0 PBST?25fe#bfc^l«l> 5xl0 7 cells/ml 

Ktezx o m-T h y ^tsBiufc. APiwiswtto^tfi^ h y 9 5 

f&To©«Mfft3R«:fTl\ -^fr^tblxlO 7 cells/ml. 2xl0 6 cells/ml %8&%mWk 

gR^Ttt^?*— mlOfflfi-es^fttb^: (•^tL^n^ffi*'lxl0 6 cell 
s/head, tfffl*: 2 x 10 s cells/head, <£JBft: 4xl0 4 cells/head) 0 ^VfP- 
A-irLT. GFP^mHgMflJ^^rlH^^^SIb^ffl*^ QxlO 6 cells/head) 

[#&*] 

11] ^ y v»mfl§j»*iBjia©3gM*^ «fc z> ^ 9 * 

If ^#9^ t? * f*. 8M#<^tSttC57BL/6^ ? * U170mg/kg^^ h^h'/f 
>V (STZ, SIGMA) &10 mlAgT»«Rrt«^i-5ifc ^ J; Of^Kbfc. STZ^l 
, 2M^{C^*L- ; etb^B#JfiL^it (FBG) Sr&O^U t ng/dlfiAiOFBG* 

/l^n— xr^ b-II (WAKO) SrJBV^SOSLfc. 

6 -??m b TcMLV (VSV) /pBabeCL (si s2B10Ins) I2G3S Afll«fi>HHII& * ^ MMM 
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#*©1*&&TfctH1BiFr (4xl0 6 /head) MMfiLfco #3H£^A 
ftfclFBG&aiJgLfc. jKtHPF*fri*tBat^i:©ifc«£ (unpaired t test) HlJ; 9 fTofc 

o 

sue \-iSTzm&m%m~?vx^*trz>* s is2bkk y ^mmummm^ 

y ^^m^J5S^TO^j6LHffi^^*t7 0 @ ^ M&TMft U Sfffitl 3,210 
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3. #:rt^>^< t> 2 0 0^±tbfcotiie«^ftl-Mt5^^ 

4. ^SS« : SrJfiL ,: t , {^ttJ^^ ; 57J:fc}cfflv>?> N 1 K:1Blfe<BJIBI»*MS. 
5 (Glucagon-Like Peptide 1) 

CD iisjft*iwas:«iw««-rsM, 

8 . ft**! 6 * W: 7 ^IS^O^^tJl J: «9 »3fi $ tbfcatfSc^t&RfflSBJSIWfi- 

o 
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13. »e««:JiL+l!:ttffl**5*»-e«>oT, *ma*Mz:#i&£*t 
m l 3 mtB*&©3r fe, 

15. rtL*&teT3*5#*T?&oT, ^y7yy^JiGLP-l (Glucagon- 
Like Peptide 1) Sr = - ^Sfc^Sr&fefcfiUSi-* 
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SEQUENCE LISTING 

<110> EISAI CO. , LTD. 

<120> PRIMARY CULTURED ADIPOCYTES FOR GENE THERAPY 
<130> E1-A0305Y1P 

<150> JP 2002-177648 
<151> 2002-06-18 

<150> JP 2002-237974 
<151> 2002-08-19 

<160> 11 

<170> Patentln version 3. 1 

<210> 1 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for amplifying human 
insulin gene 
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<400> 1 

cataagctta ccatggccct gtggatgcgc 30 

<210> 2 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for amplifying human 
insulin gene 

<400> 2 

cattctagac tagttgcagt agttctccag 3 

<210> 3 

<211> 37 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for mutagenesis 
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<400> 3 

cttctacaca cccaggacca agcgggaggc agaggac 

<210> 4 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for mutagenesis 
<400> 4 

ccctggaggg atcccggcag aagcgtgg 

<210> 5 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for mutagenesis 



<400> 5 

cacctgtgcg gatccgacct ggtggaagc 



29 
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<210> 6 

<211> 83 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for constructing a 
gene encoding a secretory human GLP-1 

<400> 6 

ttccaccatg ctgctgctgc tgctgctgct gggcctgagg ctacagctct ccctgggcca 
tgctgaaggg acctttacca gtg 



<210> 7 

<211> 95 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for constructing a 
gene encoding a secretory human GLP-1 
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<400> 7 

aattatcctc ggcctttcac cagccaagca atgaactcct tggcagcttg gccttccaaa 
taagaactta catcactggt aaaggtccct tcagc 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for PCR 

<400> 8 

ttccaccatg ctgctgctgc 



<210> 9 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized oligonucleotide for PCR 
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<400> 9 

aattatcctc ggcctttcac cag *° 



<210> 10 

<211> 144 

<212> DNA 

<213> Artificial 

<220> 

<223> a gene encoding a secretory human GLP-1 
<220> 

<221> CDS 

<222> (1)..(144) 

<223> 

<400> 10 

atg ctg ctg ctg ctg ctg ctg ctg ggc ctg agg eta cag etc tec ctg 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 
15 10 15 



ggc cat get gaa ggg acc ttt acc agt gat gta agt tct tat ttg gaa 
Gly His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu 
20 25 30 



96 
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ggc caa get gec aag gag ttc att get tgg ctg gtg aaa ggc cga gga 
Gly Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Gly 
35 40 45 



144 



<210> 11 

<211> 48 

<212> PRT 

<213> Artificial 

<220> 

<223> a secretory human GLP-1 
<400> 11 

Met Leu Leu Leu Leu Leu Leu Leu Gly Leu Arg Leu Gin Leu Ser Leu 
15 10 15 

Gly His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu 
20 25 30 



Gly Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Gly 
35 40 45 
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